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Merant, Mountain View, California, cited by other 
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ASSISTANT-EXAMINER: Nguyen; Cindy 

ATT Y-AGENT- FIRM: Cockburn; Joscelyn G. Dillon & Yudell LLP 



ABSTRACT : 

A method and system for performing a pattern match search for a data string having a plurality 
of characters separated by delimiters. In accordance with the method of the present invention a 
search key is constructed by generating a full match search increment comprising the binary 
representation of a data string element, wherein the data string element comprises all 
characters between a pair of delimiters. The search key is completed by concatenating a pattern 
search prefix to the full match search increment, wherein the pattern search prefix is a 
cumulative pattern search result of each previous full match search increment. A full match 
search is then performed within a lookup table utilizing the search key. In response to finding 
a matching pattern within the lookup table, the process returns to constructing a next search 
key. In response to not finding a matching pattern, the previous full match search result is 
utilized to process the data string. 
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"Packet Classification on Multiple fields", Computer Systems Laboratory, Stanford University, 
pp. 147-160, Pankaj Gupta et al. cited by other 

"High-Speed Policy-based Packet Forwarding Using Efficient Multi-dimensional Range Matching" 
Laksshman, pp. 203-214. cited by other 

"Fast and Scalable Layer Four switching", pp. 191-202, Srinivasan et al . cited by other 
"Classifying Packets with Hierarchical Intelligent Cuttings" Stanford University, pp. 34-41, 
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ABSTRACT : 

Methods and apparatus for reducing the search space processed by mask matching methods. The 
search space is reduced by grouping the candidate bit patterns into groups and subgroups that 
have internal bit agreement between the members. By only applying the mask matching methods to 
a select number of groups selected by their bit agreement with the target bit pattern, the 
computation time and memory requirement of the mask matching method is reduced. 

5 Claims, 12 Drawing figures 
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FOREIGN PATENT DOCUMENTS 
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0520116 December 1992 EP 

WO 0163852 August 2001 WO 

OTHER PUBLICATIONS 

IBM Disclosure Bulletin, Shared Folders Efficient Caching Algorithm, Nov. 1991, vol. 34, Issue 
No. 6, pp. 8-10. 

IBM, TDB, vol. 35, No. 7, Dec. 1992, "Task Switching Between Processes Using the Sequencer". 
IBM TDB, vol. 35, 1A, Jun. 1992, "Dual-Bus Arbitration for Personal Computer Systems". 
Mandl. et al . , Elektrotechnik und Inf ormationstechnik, vol. 115, No. 3, pp. 137-143, 1998, 
"Real-Time Search-Processor Architectures.". 

Yeong, Kang Lai, et al . , Proceedings of 1997 IEEE Intl. Symposium on Circuits and Systems. 
Circuits and Systems in the Information Age. ISCAS *97, (Cat. No. 97CH35987), Pt. vol. 2, pp. 
1361-1364, vol. 2, Published: New York, NY, USA, 1997, "An Efficient Array Aarchitecture with 
Data-Rings for 3-Step Hierarchical Search Block Matching Algorithm. " 

Kondo, T., et al . , IEICE Transactions on Electronics, vol. E76-C, No. 12, pp. 1827-1834, Dec. 
1993, "Single-Board SIMD Processors Using Gate-Array LSIs for Parallel Processing.". 
Gay, C, Elektronik, vol. 36, No. 12, pp. 94-96, 98, Jun. 12, 1987, T05, West Germany, Memory 
Supervision with the M68000 Processor. II. "Realisation with the PMMU Component.". 

ART-UNIT: 2161 

PRIMARY-EXAMINER: Coby; Frantz 
ATTY-AGENT-FIRM: Sawyer Law Group LLP 



ABSTRACT : 

Aspects for optimizing data searches in tree structures are described. The aspects include 
organizing multiple search levels of data into sub-trees contained in fixed size blocks of 
shared external memory of an embedded processing system, and requiring each reference to the 
data to proceed from one-half of a sub-tree during a descent of the search tree based on a 
search pattern. 

17 Claims, 10 Drawing figures 
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